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(54) CUTTING WORK TOOL AND ITS COATING METHOD 

(57)Abstract: 

PURPOSE: To obtain a long life cutting work tool which 
has a film that never peels off from the base metal 
bearing a severe using condition by coating the surface 
of the knife edge with a TiAIN layer and further forming a 
intermediate layer composed by a Ti layer between the 
TiAIN coated layer and the base metal. 
CONSTITUTION: A Ti material on the outer 
circumference of a target 25 is filmed on the knife edge 
surface of a base metal by starting electric discharge 
from a direction current power unit for discharging 
connected to the cathode 20 of a spattering device 100 
and controlling the electric current running to a 
magnetic field exciting solenoid coil 21 so as to come 
near the outer circumferential side of plasma. The 
electric current running to the magnetic field exciting 
solenoid coil 21 is then changed and discharged by 
controlling it so that plasma can generate in the center 
of a target 25. Nitrogen gas is introduced into the 
spattering device 100 and TiAIN film is formed on the Ti 

film on the knife edge surface of the base metal until the thickness becomes about 2\ixr\. Thus a 
desired cutter 24 can be obtained. 




! ilKUl 



LEGAL STATUS 

[Date of request for examination] 1 2.1 1 .1 999 

[Date of sending the examiner s decision of 04.07.2001 
rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAAeoayleDA407204907P... 2005/1 2/07 



3 



SO 



<i9)b*b»»jtcjp> aa^^B^f^^flx (A) (idwhfmkhw* 

7 - 2 0 4 9 0 7 



(43) £MB ¥l&7^ (1995)8^ 8 B 



(51) Int. C 1. 6 




F I 




B 2 3 B 


27/14 A 






B 2 3 P 


15/28 A 






C 2 3 C 


14/06 9271- 4 K 








14/34 8414- 4 K 








*£flt$ *»* ff*^roS2 OL 


(£7H) 


(21) diPS^- 


#^¥6-5273 


(71)tBHA 


000000206 










(22)tBHB 


¥)$6^ (1994) 1^ 21 B 




ill □ A^SP rpffi*Bj IT B 12*32-^- 






02) 













(54) imm&wi mmj-mxm&nzf*^— >crism 



(57) ran 

IBWl ISfiItti:tn^T i A 1 NMBt£§*tK 

T-^ot, 2J5fc»3l®#T i A 1 NJg-T-®§£*-U 

T i A 1 NBtSfcffcwRflKT i IS frhUZ>tpT$m 




1 

IIT^^T, JJjfeO»ffi*«T i A 1 NJgT-Sasn. 

KTiAl NttaW^^Wi^m^T i Hfrfcft 
£ *Pb1J§ * L r ft *«H«iDXfflIJl. 

X^n—r-r *>L:SE£T iAltt 

<h L^JU§P£T i W<h L/c 1 mm<D9-Yy b 

*y h ± © -T ^ X-e Offiil * »16 L T huIE^JH'J JDXffl X ft 
©SICT i Bft^l/KT i A l NB©»M£«I#tfgj£ 

BSflJ§©i¥lfflft8Wi] 
[ 0 0 0 l ] 

* ft if ©fflMiPXffllJl^flR «3 . 2J5fc*WK* * >3R-fe 
♦ftijfeHL^B'JJnXfflXAiDJitf-tori-^-f 
[ 0 0 0 2 ] 

ise*ofiti5] wfflioxfflxji^tt. ftstxjypa^^ 

X**ft**HjE**&JB^S*u Xi«ii:lKti:Btt 

nn>4. j i sfi»ti±i*«tLT, kxxamm 
» (skw **AxjuMrat (sks. skd. sk 

T») *S5*KXAJB (SKHtt) jWK£S*U *J6X 
JIIBCiO. 6-1. 5%Oifcfg*:$*r*-*XA»-?* 
■9. -t^*rt>ffi«**H±. 3*«{|^ft£LKJ:^T1r 

3attft«fc£L-7;^v-0->r h0)*tti^«tt<3!>«i^ 

*^>ftOl5<h*±fiDL. l£il*^0{^ft&0(2 
ifS^tttt**-*-. *^ast»»«tt*:*+-6«II«X 

a. a^oft^(±«**«o*t>ii4H*ffl*n. 

X Ail HftAtt^fii ^fc tf> , zKgEAti £ -T -5 £> 
0> ^tt^*<. Jg«*<«B«ftfca)-ej±j8S*jn**i; 

h <h LTffl^^Bf^^iB3I^ij{zt±M^ftt>o ^XA 
*ti, Wff^OJ:oft«3gXS»O^Sr3tAi--S^«) 
Cr, W. V*-Si^e±N i ft^B-*5c**j6JDL 
i^afflXUffl^WUfltXftlPI. MM 

[ 0 0 0 3 ] fflfflfflXAi: LTflW81-*/'W K 



(2) #P*W 7 - 2 0 4 9 0 7 ( 

2 - - 

^> «HWoSS»-J:oT53itfn^i;ft^J:-9fta - 
«ft»tt«:«i#-r* J: -9 ft«*#«*0M4<att£ti 
£ e ^*>^ft^f©cfco(^a6TA§ft»5B5a 
^ttT-ftfflSn^iaitLTlt 0. 3 5-0. 5 
5%Cch^ll#WS£{£tf>. Cr. Wftif«:*ftiur« 
ttfciDftL. jB^tt^[5±L/:SKS 4*J«fctfSKS 
4 lft£j&<ffil^ft* 0 0. 8—1. l%C^ig 

10 ZMteffiZtzSKS 4 3. SKS 4 4 S 
a«DMT*i, XAl±**ft»KW«3£*gtt* t 4: fc 

St^S^, Wtt-ffcttA«i6aitft-S. Z(Dtz*b^ Cr. 
W. Mo. Vftif**Mi3SSiDLT«lH!lttlft«:^±Lfc 

[0 0 0 4 ] 

20 [5IB^JBJ*LJ:-7 t-T-SHH] L*Lft*<Su 

BdJDXO»«i:ft*9-^ (ttfKM) ©«H©ffi*i;:# 

9U ifO«)BrjSDXfflXftoW»«e**#LTfi 
#^<t«:ia*C2:^«JH(|JpXfflX*O^SftSHIIoi>^ 
o<hftoT#/c 0 ZCDtztb^ PVDii(physica 
1 vapor deposition) ^CVDS 
(chemical vapor depositio 

*(W«r«-r*«lBjiPXfflX|lo1llilOT(* 0. 8 0 o°c 

(omm&m.zn^T \ a i N^ss^ai^-r^cfco^ft^ 

40 fe 0 T i A 1 N»SLfcWBiJ;taXfl3XAt±W 

ftWS»ttttt;:flEtt*T i A 1 Nll^SWia^^O 
^SS^-ii. WBftttfflAlt^i-aTtfttJ^&iflDa 
«*<*«rr* ^ 4:©ftt^fflllDXfflX**:a«-#-* - i: 

[ 0 0 0 5] 

50 -T*te»t^ **flO)«HiJ*DXfflXJlli. «*t*<tt3F>» 



3 

T i A 1 NJIT»«S*U 1ST i A 1 N»gJf <h 

*o *3fi*©«IlWliPlfflXJlfl!)=i-x-r>^S 
Ci . *<tt*tt*4-t?«« * ti -5 «J M SDXffl X A o u - 
x-f >y*St?ft-5t, 4»>l>SP£T i A 1 L*WgSP 
£T ijvftUcliiS^^-y-y * 

^X^©ffl«*»»LTlBlsaiWllPXffiXA©*ffil-T 

i jiftfctfKT i a i N«©aK*iB?WBa-r*»Wc^ 

[ 0 0 0 6 ] 

fc liWHSBfcSMMUc <fc * X' n 0 >y ? gfe» L fc 

i ttKa^AKT i A 1 N0M*92#2 um&BLlzti 
**?JB«*-a--6. J^±co<t-9(iiLr. WfflllPXfflXA 
©5Dife*lBtct±T il^TiAl NJB£#8WSft. ft 

oat ttam&ftfL s ft * . ' 

[ 0 0 0 7] 

t¥IBWiMB-r*. HI 1 -H7li*RBJ3©H*«fcffi9x 
B 1 (ix/^v * 'J >^*«o«JSEH. 8 2ttJ f -y-v h 

<d*£*5W- *Hsia. h 3 ~b 4 ti-tft-^ftx/^y * u 

6 (i^A'. v ? 'J v/yo-bXOIif it/fNt7 o-f 

Tfc*. B 1 «JS«SDXfflXAi: LT»«DIMfl!<0* 
■y * 2 4 ^l3-f>f >^-r-5H«««r*Lfc*>0 
T% x;^y * U >r2£B 1 0 0 ti. IBS 1 2 *J«fctf* -f 
w*;l//l 1 fc^LTBiSLtt^Jlffi#>7li»£*ft 

musses iot, Kfflss i o rt©#^©«ss^«tt 

Sftfc4«»<0i»8fc*ffl[«aK 2. 3. 4t?i«S 
n<i>o KSSS 1 0 PJKliSkaM-* *-Y-y h 2 5 SrS 



(3) ^M 5 ? 7 - 2 0 4 9 0 7 

4 

nSPcD V U J << Y n -f ;ufflS85«S3S« 1 ft 
£o — *V-K2 0 tl«|fi|-r-5*ffig8 1 
*C(iiS2 2 alBlOUIgHES^EttiaCM 

so 2 2^a$n*-y ? 2 >r&mmz 

i3 V- K 2 O^fSjfciRilj-Tiag^n^o 0^14 2 2 li^E 
l-«fiE*ti-S. *-y^2 4s6<fB»Btfttj'Sn*iae«!2. 

2 t±a* x v $ mrnm^MMMW- 3 45 ct < ^ t 

-f TXffliia«a»« 4 <z>i«»0>* 3 - ? n -f ;u 5 tiffi 

x^y ^^nnssass 3 <DB5jg««;&*«g«/<-< t 
xfflffl^^g4^n^^^iN^^^ara^fS(t 

ti&ttbiz^ Jj V— K 2 0 ttt v 9 2 4 fcoPdjKtia 
aBT*t^Bi@S^yf7 ^ 2 6 36<K(je>n*. <^ 

* V- K 2 0 KBX9tttt&ft**--y-y h 2 5 Of¥ 
Jffl(^-?l>TSiBfl-r-5. S2t^-TJ:-9tC ^— y-y h 2 
20 5 Ci. *7-K2 0 ^Sflftga^^'-y + vrru-h 3 
OOilCf?^ 5mmfiJKOT i ^ 3 2 <h T i A 1 
^*S^3 1 ©2»l*&4*61fiTi«Sn* B Ti 
A l*fef£&3 1 t±a»T i £A 1 t^<ht(c5 Oat 

m. %#w^n^> 0 

[0 0 0 8 ] J^±OJ:-9^«0dStL^:X^«y ^ 'J 
1100 LT* 7^2 4 c7)^ffitcT i A 1 N®S 

^ 0 if, BfMo^y ^ 2 4 ^(Ufett2 2lzVWtttt^ 

y ^ >/N-;u7' i i zm^m^m i o fooRjjzn'g. 

30 jK>-r©Blfte-J: 0 5 x 1 0- 6 To r rJSlT«=llS63lft 
^^>o *S3l£#f£7LfcSL T'Dt^^ilAf 1 3 
J:07^>^^SAL, ff^^r 2 x 1 0~ 3 To r r 

?-y-y h 2 5±C77X-7^^LT^-y7 h 

(^7^24) ^M«EES:epiDUT*-y ^ 2 4 OX/^y 

©»&t^t±««/^-f 7Xfflfll8K««S6«4 zm^xmM 

9 jl y * $ ft S'fflBf #fl»fc*fc* L T L 4 1> . MSPliiS 
id £bgp^ & L x if u «k o ?f » S ft * aft 

*mn-zri$^ i£x^«y ^fflffijn»««sES 3 ^^ffl lt 

Lio^oo PalMtife ^> CJft if 4> . Wt36««IfflSDl«X 
^2 4 «B±{£U:ft£ U S3rW<£i-y^>^i-y^ 
50 >^Affl»r«)S6**l»ih-r-6. *xa- 7 9{z&Z>mW. 



5 

-y* h 2 5tf>X^y 9$m*'<7 % f(?)lS(ijSXA' 
>y ^^(z*-y *«»»H*^56^Lfc^|pfitt*<^-y-y 

[ 0 0 0 9] <Xlz^ /n- Kn-f-f >7W©±JK:/D-fe 
XCAI>o *HW§-?«:^- K^-f^ >Xg£ LTT i 
A 1 N*JH^*. 81S(*^20 ^lil^T i 
A 1 Ng^HCT i H^iatj-^^^. ®Sx/^y ? U > 
^T^Oj;-9^2fflS^^^^^iS^t-tiT i 9—¥ 
7htTiAl ?-y«y hCD2«2S<£>*-y>y h £529 

*fP£T^ IH2 t^-f ?-y*y h 2 5£*7- 
K2 0<&9tttf\ HI 3 -HI 4 m^-Tcfcotz. # 

n^tia^t i«io*v-K2 Q^mmzitfcttji 

-?tz 0 m 3 t±X7 P *T i A 1 gfejgft 3 1 <09Vm<0 
T i * 9 ;Ug 3 2 te#£££^rt:0y-?& 0 . HUiiXvX 
v P £T i A 1 3 1 MK<D*3q1;:X± L *:#««: 

fftfnT ifflt. T i A 1 Nl^I^t^if^ 
HHlo«Blt?c±. *-r*5S§Sl OfitcT 
;^'>ifX^#ALT2 x 1 0~ 3 To r r HS^^XS 
l-K^U S«-e***'y*2 4 izii^Xv^cfc*^ 

114i:tl 0 0 VSJKoS^WTX^EPSDLTis 
<o :«T'77X7^^y>v h 2 5^ffl«t-a6* 
£-£T (H3£*S) - T iR£S$ 1 0 0 0 - 2 0 0 0 

1 OfldNz tAr^SrSALT^-y-y h 2 5 1*3 JS 
gfi:7 e 7X7^M^^T (EMKffliS) , TiAIN 
KSr*5 2 umtfLm-f Z> 0 C OB#N 2 #X £ A r tfXCQit 

Ii2 um&mmttttiT^ZibK SlfflBW^J: 0 5 zzm 

. -t? v ^y ? ^**0«HtT»* -SJttt3&««*J-an 

&,*£g-r*. iOcfc^CUSiSn/iTiAlN 

J:0Bitt(:i^8 0 OTCirjJIWLtt^CfcjWW 
Mt-fiIiB;*ftT^*. Sfc. T iMSr*Wffllt LTffiffl 

-raz^izj: ^a/i^T i a i Nmtmttt&ttmjjtf 

&ffc£ft*. *ttitt4SKD6 1 (J&K3Bffi£l 

11. 6 ) t T i NK 9 . 4 ) £ sMtRW 

iSi^JWBa«jR«:*1-*^WLT. T i A 1 N§! (J&ft 
MHSft6. 5) (4iine>J:"J^tt0iEc^<»i:tt0. wa 



(4) *#P*W 7 - 2 0 4 9 0 7 ( 

6 

B#tziiT i A 1 N^-f -r >7t$tltztMmXM:V>l5ft 

B^EWE* u r 0 Wttte*<-Jf fSi±i- £ c t w 

[0 0 10] Z(Djz o LT, 8£*a«-ea^<fcX**| 

i Nf/cCbtfCT i A 1 Nit»lD-f^ V^Sftfc 
fc©«rW»«)«lMaiXlc«fflL. SB'J^£>StEffl££I>J 

T i Jg*s£ZfT i A 1 NlMl/:t^t>*7 
10 ^jDXL^R^-<h N T i A 1 Nl^a-f>r >X 
L/;t°-t>^ «y ^^blfC^-f^ V^IU^f 

«y ^T#t^Dx LtLR^-nmitfkomwm 

Z*m%.l>tzi>(DT^ mmtT i HfeitfT iAINI 
lfcIU:t:-t>*-y^S^T i A 1 NI^^> 

KLtizE^rticfcTf;:. *3P£<7)=i-7^ 
>^»BUte«IHOiDXfflX*tt. ft±iltS4<fl±t-5 

20 IfflllhlT, ««Jffl©*-y^ 2 4 *5E 

B^oaffl«rsw^«iH'jftixfflxftti. e> 

*y^, Jl^d. ^^v-. ->^— ^ fti;t7J 

ffl^m^n^, ^/i. ja±©ioxx»ja^o»x 
a. fJAtf. waiLxfl. asia. ^>^, ^>-^. ^ 

=E>*^ X/n"^-, K7-f/<* U>^> ^^^-t 7 . 
Xt-77- s *-=>/n-;k ^^^Cift^ffl-f 
l>:^4T^c <C*\ TiAlNI^f 
30 »t©«^T ig|«:Anr«»»*i«iLfe36<. *6 
T i A 1 NBI^T i mtOffllzT i NIJt*:Jg«U 
T i A 1 N«a>»tt*:»iai--SJ:^ ui-r-s^t feT* 

C^lt^. TiJ^O. 1-0. 2jum^ TiAIN 
J3I0. 5-1. O/zmC^LTTiNKil. 0-1. 
5 jumfMJK<h-f £o 

[0 0 1 1] ttis, *5KI3 Kfctt * *-y-y h 2 5co« 
jtti. BuizE Lfccfc^ (CH 2 Ltz ^fcOWfflJl-T i A 
1 3 1 , ^HB'Jl-T i ^ ^ ;u 3 2 £iEia Lfc t C7)T* 

COT i <h T i A 1 i:*rt^An»iL-6ii:ti 
40 W9t#<£t\ <CHftt5>tf, /n— K3-f-f >Xg<h&£ 
T i Al Ngi±J5£^B#(cS^^X7Xv*f7)^^>T't e 

OifiUKfe^-e* 0 . HI 5 t^^-J: o 7*7X7^^ 

•v b -Tti ^ -y -y h «tiiOSB^>— K 3 — x -f > XW4T' 
$>£T i A 1 ?MSnT^4^*5 0 H6t±. J5A 
50 ±OX/N"»y ^ U >^aoig^lB«:K«t4 7 o-f 



(5) 



7-204907 



1 
2 
3 
4 
5 

1 0 
1 1 
1 2 



[ooi2] m^comm 
mm) iz^ B-omnTMic mw-extk 

[H 3] *5SW«)|life«l-«*X^-y * y vr-ra-fex 
[H4] **«<o3Bfc«(c«*x^'v * U >7Va-trx 20 

[0 5] *mmizm*77x^9&#<D4*>*ffimiiL 

[12 6] *f£BJ3UX%£X>^y 9 'J >77'DtXOll# 
[07] *5£B3i-t%-s-rvXvn-x-f V^SftfcSJIM 



W7xi asstaaift a 

7J V- K 

#-y? (fflMJOXfflX*) 
?-y. y h 

*> + «y ^ 
T i A 1 

i o o x/^y * y >^a 

P 7 OJ 7 

s 



3 
0 
1 
2 
2 a 
4 
5 
6 
0 
1 
2 



mm 



iuimiii 




[B2] 



uuu 



3 0 





im 5] 

[H6] 

— 1.2 . . ■ 1 




(7) 



«N»¥ 7 - 2 0 4 9 0 7 



[07] 




a « 



KS*«^3tC J:^ Yes 




3 -i JiBliatRS 



T i ASK 

(I00D-ZOO0A) 



T i A I Nfi£S 

( 2 



r 




